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Abstract

The relationship between the TP53 cancer suppressor genes Pro47Ser polymorphism and the risk of developing breast cancer has
been studied in many countries and in different ethnic groups. However, no such studies have been conducted in among Uzbek

women. This is the first article that shows results of TP53 gene Pro47Ser polymorphism genotyping in 207 Uzbek females.

The study showed that the TP53 gene Pro47Ser polymorphism’s importance and its significant role in the pathogenesis of breast
cancer. The 47Ser minor allele of the Pro47Ser polymorphism was present in 5% of patients with breast cancer and 1.4% in women
in the control group. It was found that polymorphism’s 47Ser allele and breast cancer correlated with odds ratio: x* = 3,3; p = 0,03;
OR =3,7; 95% CI: 1,0-13,6. It shows that the Ser allele increases the incidence of breast cancer by 3,7 times. The heterozygous Pro/
Ser genotype of the studied polymorphism was 10% in breast cancer patients and 2,8% in conditionally healthy women. There was
also a relationship between the Pro/Ser genotype and breast cancer with a odd ratio: x> =5,1; p = 0.01; OR = 4,7; 95% CI: 1,28-17,1.
It can be seen that the Pro/Ser genotype increases the incidence of breast cancer by 4,7 times. It should be noted that in the main and
control groups, no homozygous Ser/Ser genotype was observed. In conclusion, we can see that Pro47Ser polymorphism of the TP53

suppressor gene can be used as one of the genetic markers for the prognosis of breast cancer.
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Introduction

According to the World Health Organization (WHO, 2018), 18.1
million people worldwide are diagnosed with cancer, of which 9.6
million cases ended with patient’s death and approximately 2.1 mil-
lion women are diagnosed with breast cancer. That is 11.6% of the
total incidence of cancer. Breast cancer (BC) is the leading cause of
cancer in women, with one in four (24.2%) women diagnosed with
cancer worldwide [1.4]. One year statistics in Uzbekistan show that
among all women diagnosed with cancer 24.6 % had breast cancer
[2.3].

BC - according to international classification of diseases 10th edi-
tion (ICD-10) included in the group of breast cancer C50 [5]. It is
known that BC is multifactorial disease and its development occurs
as a result of uncontrolled division of breast cells under the influ-

ence of external and internal factors. The basis of this uncontrolled

division is the expression of mutant genes, which leads to the for-
mation of tumor or mass in breast tissue. Most BC begins in the
breast mucosa, which connects the breast to the nipple and is only
detected during screening of the female, before symptoms appear
or when the woman feels a nodule in the breast [4,6]. Currently,
the molecular mechanisms of the occurrence and development of
breast cancer are studied and makes it possible processes of early

diagnosis and treatment [7].

Until the date a great deal of research is being carried out to in-
vestigate candidate genes that cause many somatic mutations in
humans, including the development of breast cancer. One of these
candidate genes is the TP53 gene. This TP53 gene is an oncosupres-
sor and is located at 17p13.1 locus (OMIM, 191170) and contains
11 exons with 20 kbp [8-10].
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Figure 1: The location of the TP53 gene on the chromosome [10].

Start: 7,514,550 bp from pter. End: 7,533,728 bp from pter. Size: 19,178 bases

It contains 393 amino acid residues weighing 53 kDa, encoding the
P53 nuclear phosphoprotein with 2629 nucleotide pairs [9]. The
P53 protein is located in the cell nucleus and is directly linked to
DNA. P53 is involved in cell cycle control, DNA repair, and apoptosis
regulation. It regulates DNA repair processes caused by cell dam-
age, including chemical and physical factors. If the DNA is mutated
or damaged and cannot be restored, the P53 protein transmits a
signal, then stimulates cell apoptosis and prevents cell division into
tumors [7,11,12].

Somatic mutations in the TP53 gene are one of the most common
genetic variations between 50-70% associated with human cancer
[7,9]. About 27580 somatic mutations and 85 polymorphisms are
known in TP53 [9]. The frequency of TP53 mutations registered in
BC ranges from 15 to 71% [7]. These changes may affect the activ-
ity of the P53 protein and therefore may affect the risk, develop-
ment, or treatment of cancer [9]. One of the most widely studied
polymorphisms is codon 47 (rs1800371) of exon 4 of the TP53
gene, a unique polymorphism that leads to the substitution of C>T

nucleotides in codon 47 (CCG47 TCG) and the Proline (Pro) residue
of the P53 protein to serine (Ser) [13,14].

Aim. TP53 Gene Pro47Ser polymorphism incidence and assessment

of its role in the pathogenesis of breast cancer in Uzbek women.

Materials and Methods or Experimental Proce-
dures

207 Uzbek women were included in the study, of which 100 patients
with breast cancer were the main group, while 107 were included
in the control group. Based on the results of mammography and
histological examination, women with a diagnosis of breast cancer
were taken from the mammology department of the Tashkent city
branch of the Republican Specialized Oncology and the Scientific
and Practical Medical Center for Oncology of the Ministry of Health
of the Republic of Uzbekistan.

A molecular genetic part of this study was carried out at the De-
partment of Molecular Medicine and Cellular Technologies of the

Research Institute of Hematology and Blood Transfusion. The
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peripheral blood of the studied groups was separated using the
AmpliPray Ribo-prep DNA amplification kit (Next Bio LLC, Russia)
and Diatom tm DNA Prep 100 (Isogen Laboratory, Russia). Quanti-
fication and purity of DNA was investigated on a NanoDrop 2000

spectrophotometer (Thermo Fisher Scientific, USA). The TP53 gene 3% agarose gel [Figure 3].
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Organization of TP53 protein and p53 protein. The p53 amino terminal contains AD1 (ac-
tivation domain 1), AD2 (activation domain 2), PRD (Proline-rich domain), NES (nuclear
exclusion domain), and HCD I (highly conservative domain I), the Carboxyl end of p53
contains Tetra (4D) (oligomerization domain), NEG (negative regulation domain), NES

(nuclear localization domain), and NLS (nuclear localization domain). The gray parts of

Figure 2: Structure and role of polymorphism was studied by the TP53 gene [9].

exons 1, 2, and 11 represent UTR (untranslated regions) regions
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Figure 3: Electro photogram of the TP53 gene polymorphism detector Pro47Ser.

Note: K (-) control, K (+) control, 2,3,5,7,13 heterozygous lines Pro/ Ser:
4,6,8,9,10,11,12,14,15,16,17 normals of the Pro / Pro series

was used to detect Pro47Ser polymorphism using the Polymerase
chain reaction (PCR) Litex (01338-100 NPF Litex Russia) 2720 Ap-
plied Biosystems (USA). The presence of PCR products was mea-

sured on a transillinator (Biocom UVT1) after electrophoresis on a
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Statistical analysis of the results was carried out using statistical
computer programs “WINPEPI 2016, Version 11.65” and “EpiCalc
2000, version 1.02".

Results

A total of 207 women were examined, 100 of whom were patients
with BC with an average age of 34-72 years, and 107 were collected
biomaterials from healthy women with an average age of 32-72
years. In our research groups, we identified TP53 (P47S) gene poly-

morphism [4 picture].
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Figure 4: Incidence of Pro47Ser polymorphism
in the TP53 gene in the study groups.

The figure above shows the distribution levels of alleles and geno-
types. In this case, The Ser minor allele of the Pro47Ser polymor-
phism was present in 5% of patients with breast cancer and 1,4% in
women in the control group, while the main Pro allele of this poly-
morphism was 95% in breast cancer and 98,6% in healthy women.
The correlation of alleles between breast cancer and healthy wom-
en suggests that the Pro allele is more common in healthy women,
indicating that it is protected from breast cancer. When comparing
breast cancer and healthy women, it was found that the minor al-
lele has a statistically significant correlation with breast cancer (x2
=3,3; p = 0,03; OR=3,7; 95% CI: 1,0-13,6). It can be seen, the Ser
allele increases the incidence of breast cancer by 3,7 times.

Analysis of the Pro47Ser polymorphism genotype for the TP53 gene
showed that Pro/Pro genotype was present in 90% of cases in main
group and 97.2% in the control group. Accordingly, correlations be-
tween high incidence of Pro/Pro genotype in control group and re-
duced risk of BC have been found. The Pro/Ser heterozygous geno-
type of this polymorphism was present in 10% of women in cancer
group and 2,8% in healthy women. Consequently, we determined

a statistically significant correlation of the Pro/Ser heterozygous

genotype with BC (x*=5,1;p=0,01; OR=4,7;95% CI: 1,28-17,1). It
can be seen, the Pro/Ser genotype increases the incidence of breast
cancer by 4,7 times. It should be noted that Ser/Ser genotype was

not observed in the main and control groups.

Thus, based on the results of the study, it was revealed that the
Pro47Ser polymorphism of the TP53 gene is important in the
mechanism of breast cancer development and can be considered

as one of the genetic markers for prediction of breast cancer.

Discussion

There are several risk factors for breast cancer, and one of these risk
factors is the polymorphism of the TP53 oncosuppressor gene [15].
One such polymorphism is Pro47Ser, with little information about
the status of its distribution in populations [16]. Several studies
have examined the participation of this polymorphism in the risk
of breast cancer, including differences in ethnicity or race [17, 18].
However, there is no information about the role of Pro47Ser poly-
morphism in the TP53 gene in women with breast cancer in Uzbek
women. Thus, this study evaluates the role of Pro47Ser polymor-

phism in the P53 gene of breast cancer P53 in Uzbek women.

The distribution of alleles and genotypes of the Pro47Ser polymor-
phism of the TP53 gene was determined in the main and control
groups and compared with that in other populations. Pro47Ser
polymorphism in African populations has an S47 allele frequency
of 2-4% and ~ 1.2% in African Americans, while this allele has not
been identified in Caucasian and Arab countries [17,19,20]. Ac-
cording to the results of our studies, the frequency of the S47 allele
in the healthy control group of the Pro47Ser polymorphism of the
TP53 gene in Uzbek women was 1.4%.

Conclusion

1. The frequency of alleles of the minor Ser-allele of the Pro47S-
er polymorphism of the TP53 gene in the control group was
1,4%.

2. Pro allele and Pro/Pro genotype of TP53 gene is correlated
with reduced risk of BC.

3. Ser allele and Pro/Ser genotype of TP53 gene is correlated
with BC predisposition.
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